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CLAIMS 



[Claim(s)] 

[Claim 1] In the injection type jump -spark-ignition internal combustion engine in a 
cylinder which possesses an ignition plug and the fuel injection valve which injects a fuel 
directly into a gas column, and switches and carries out stratification combustion and 
homogeneity combustion The opening area adjustable means which makes it possible to 
change a substantial area of opening in a gas column of a suction port is provided. The 
injection type jump-spark-ignition internal combustion engine in a cylinder which makes 
max mostly substantial area of opening in said gas column with said opening area 
adjustable means at the time of said stratification combustion, and is characterized by 
decreasing a substantial area of opening in said gas column to setting area with said 
opening area adjustable means at the time of said homogeneity combustion. 
[Claim 2] The injection type jump-spark-ignition internal combustion engine in a cylinder 
according to claim 1 occasionally characterized by the thing a lot of inhalation air contents 
of whose are need, and which is increased from said setting area in a substantial area of 
opening in said gas column with said opening area adjustable means also in the time of 
said homogeneity combustion. 

[Claim 3] The septum by which said opening area adjustable means halves said suction 
port at least to an upper longitudinal direction near [ said ] the opening in a gas column, 
The inhalation-of-air control valve which can close one side of two longitudinal direction 
parts in said suction port halved by said septum is provided. Substantial area of opening in 
said gas column is mostly made into max by opening said one longitudinal direction part by 
said inhalation-of-air control valve at the time of said stratification combustion. The 
injection type jump-spark-ignition internal combustion engine in a cylinder according to 
claim 1 or 2 characterized by decreasing a substantial area of opening in said gas column to 
said setting area by closing said one longitudinal direction part by said inhalation-of-air 
control valve at the time of said homogeneity combustion. 

[Claim 4] The mask wall with which said opening area adjustable means was formed in the 
part of the circumference of said opening in a gas column, You provide the amount of lifts 
adjustable device of an inlet valve, it is made to open so that said inlet valve may exceed 
said mask wall according to said amount of lifts adjustable device at the time of said 
stratification combustion, and substantial area of opening in said gas column is mostly 
made into max. The injection type jump-spark-ignition internal combustion engine in a 
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cylinder according to claim 1 or 2 characterized by being made to open so that said inlet 
valve may not exceed said mask wall according to said amount of lifts adjustable device at 
the time of said homogeneity combustion, and decreasing a substantial area of opening in 
said gas column to said setting area. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the injection type jump -spark-ignition 

internal combustion engine in a cylinder. 

[0002] 

[Description of the Prior Art] By injecting a fuel in the second half of a compression stroke, 
the injection type jump -spark-ignition internal combustion engine in a cylinder possessing 
the fuel injection valve which injects a fuel directly into a gas column forms the good 
combustible gas mixture of ignitionability only near the ignition plug at the ignition time, 
and realizes stratification combustion which can burn gaseous mixture [ Lean as a whole ] 
in a gas column. 

[0003] In this way, although stratification combustion is effective in reduction of specific 
fuel consumption The fuel injected in the compression stroke must be made to evaporate by 
the comparatively short time amount to ignition. In the common injection type 
jump -spark-ignition internal combustion engine in a cylinder giving up stratification 
combustion at the time of the engine heavy load which needs a lot of fuels, and injecting a 
fuel like an inhalation-of-air line - an ignition time - setting - the inside of a gas column - 
homogeneity - homogeneity combustion which forms gaseous mixture is carried out. 
[0004] Thus, in the common injection type jump -spark- ignition internal combustion engine 
in a cylinder, stratification combustion and homogeneity combustion switch and are 
carried out. In order to realize good homogeneity combustion, it is required to set like an 
inhalation -of- air line and to generate an inhalation -of- air style strong in a gas column, a 
strong inhalation-of-air style - an injection fuel - enough " stirring -- homogeneity good in 
a gas column - while making it possible to form gaseous mixture, turbulence by the 
inhalation-of-air style is made to maintain in a gas column also in an ignition time, and it 
makes it possible to bring the rate of combustion forward. 

[0005] However, if it sets like an inhalation-of-air line, a strong inhalation-of-air style is 
generated in a gas column and turbulence is made to maintain in a gas column to ignition, 
formation of a combustible gas mixture near the ignition plug will be checked, and the 
combustible gas mixture in which this turbulence was formed near the ignition plug at the 
time of stratification combustion will be distributed before ignition, and good stratification 
combustion will be made unrealizable. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is 
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making good each of homogeneity combustion and stratification combustion, as the strong 
inhalation-of-air style which can be set like an inhalation- of- air line is certainly generated 
in a gas column at the time of homogeneity combustion and such a strong inhalation-of-air 
style's is not generated in a gas column at the time of stratification combustion in the 
injection type jump -spark-ignition internal combustion engine in a cy Under which switches 
and carries out stratification combustion and homogeneity combustion. 
[0007] 

[Means for Solving the Problem] The injection type jump-spark-ignition internal 
combustion engine in a cylinder according to claim 1 by this invention In the injection type 
jump-spark-ignition internal combustion engine in a cylinder which possesses an ignition 
plug and the fuel injection valve which injects a fuel directly into a gas column, and 
switches and carries out stratification combustion and homogeneity combustion The 
opening area adjustable means which makes it possible to change a substantial area of 
opening in a gas column of a suction port is provided. At the time of said stratification 
combustion, substantial area of opening in said gas column is mostly made into max with 
said opening area adjustable means, and it is characterized by decreasing a substantial 
area of opening in said gas column to setting area with said opening area adjustable means 
at the time of said homogeneity combustion. 

[0008] Moreover, occasionally the injection type jump -spark-ignition internal combustion 
engine in a cylinder according to claim 2 by this invention is characterized by the thing a 
lot of inhalation air contents of whose are need and which is increased from said setting 
area in a substantial area of opening in said gas column with said opening area adjustable 
means also in the time of said homogeneity combustion in the injection type 
jump-spark-ignition internal combustion engine in a cylinder according to claim 1. 
[0009] Moreover, the injection type jump -spark-ignition internal combustion engine in a 
cylinder according to claim 3 by this invention In the injection type jump-spark-ignition 
internal combustion engine in a cylinder according to claim 1 or 2 said opening area 
adjustable means The septum which halves said suction port at least to an upper 
longitudinal direction near [ said ] the opening in a gas column, The inhalation-of-air 
control valve which can close one side of two longitudinal direction parts in said suction 
port halved by said septum is provided. Substantial area of opening in said gas column is 
mostly made into max by opening said one longitudinal direction part by said 
inhalation-of-air control valve at the time of said stratification combustion. It is 
characterized by decreasing a substantial area of opening in said gas column to said 
setting area by closing said one longitudinal direction part by said inhalation-of-air control 
valve at the time of said homogeneity combustion. 

[00 10] Moreover, the injection type jump -spark-ignition internal combustion engine in a 
cylinder according to claim 4 by this invention In the injection type jump -spark-ignition 
internal combustion engine in a cylinder according to claim 1 or 2 said opening area 
adjustable means The mask wall formed in the part of the circumference of said opening in 
a gas column and the amount of lifts adjustable device of an inlet valve are provided. It is 
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made to open so that said inlet valve may exceed said mask wall according to said amount 
of lifts adjustable device at the time of said stratification combustion, and substantial area 
of opening in said gas column is mostly made into max. It is characterized by being made to 
open so that said inlet valve may not exceed said mask wall according to said amount of 
lifts adjustable device at the time of said homogeneity combustion, and decreasing a 
substantial area of opening in said gas column to said setting area. 
[0011] 

[Embodiment of the Invention] Drawing 1 is outline drawing of longitudinal section 
showing the first operation gestalt of the injection type jump-spark-ignition internal 
combustion engine in a cylinder by this invention. In this drawing, 1 is a suction port and 2 
is an exhaust air port. In the exhaust air port 2, the suction port 1 leads into the gas 
column through the exhaust valve 4 through the inlet valve 3, respectively. 5 is a piston, 6 
is an ignition plug arranged focusing on gas column up abbreviation, and 7 is a fuel 
injection valve which injects a fuel directly into a gas column from the perimeter of the gas 
column upper part. The fuel injection valve 7 is arranged at the suction-port 1 side which 
serves as whenever [ low-temperature ] comparatively by the inhalation- of- air style in a 
combustion chamber, in order to prevent the vapor of a fuel. 

[0012] Drawing 2 is the top view of a piston 5. As shown in drawing 1 and 2, the concave 
cavity 8 is formed in piston 5 top face. The cavity 8 is unevenly distributed in the fuel 
injection valve 7 side of piston 5 top face. A fuel injection valve 7 has a slit-like nozzle hole, 
and injects a fuel to a flabellate form with thin thickness. In order to carry out 
stratification combustion, as shown in drawing 1 and 2, in the compression stroke last 
stage, a fuel is injected into the cavity 8 formed in piston 5 top face. Although the fuel 
immediately after the injection shown with a slash is liquefied, it will evaporate, by the 
time it is led to about six ignition plug by opposite side -attachment- wall 8b which advances 
along with bottom wall 8a of a cavity 8, and counters the fuel injection valve of a cavity 8, 
and becomes the good combustible gas mixture of the ignitionability shown by the dot at 
the ignition time. In this way, it has the intention of realizing stratification combustion 
which enables combustion of gaseous mixture [ Lean / as the whole inside of a gas column ] 
by forming a combustible gas mixture in about six ignition plug. 

[0013] Since it spreads crosswise in case it goes on along with bottom wall 8a of a cavity 8, 
the flabellate form fuel spray with thin thickness can absorb heat good from the wide range 
part of bottom wall 8a of a cavity 8. In the fuel which spread the bottom wall 8a top of a 
cavity 8 crosswise a fuel center section The velocity compornent which goes upward by 
opposite side -attachment- wall 8b of a cavity 8 is given, and it faces to about six ignition 
plug. The fuel both- sides section It collides with an acute angle to opposite 
side-attachment-wall 8b of the cavity 8 made circular in piston plane view, respectively, 
while the velocity compornent which goes upward is given, the velocity compornent which 
goes in the direction of a center is also given, and it faces to about six ignition plug. 
[0014] In this way, the flabellate form fuel spray with thin thickness can form the 
combustible gas mixture of a lump with good evaporation extent about six ignition plug as 
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compared with the conventional conic fuel spray. It becomes possible to make the fuel oil 
consumption at the time of stratification combustion increase by that cause, and the 
stratification combustion with low specific fuel consumption can be expanded to a heavy 
load side. However, the fuel injection valve of this invention which does not have the fuel 
injection valve which realizes such flabellate form fuel spray as an indispensable 
component, and realizes the shape of a cone and the fuel spray of pillar-shaped ** is also 
usable. 

[0015] When the time of an engine heavy load comes and a lot of fuels are needed by the 
flabellate form fuel spray, it becomes difficult to inject a fuel only in the compression stroke 
last stage, a fuel is injected like an inhalation-of-air line, and homogeneity combustion is 
carried out. 

[0016] In order to realize good stratification combustion, it is required at the ignition time 
to maintain a combustible gas mixture to about six ignition plug. If it sets like an 
inhalation-of-air line and an inlet valve 3 is generally opened, inhalation of air will be 
introduced into a gas column from the whole perimeter of opening in a gas column of a 
suction port 1. From the exhaust air port 2 side in opening in a gas column of a suction port 
1, by that cause While the inhalation-of-air style which is going to circle in the inside of a 
gas column to a lengthwise direction occurs so that the exhaust air port 2 side of a cylinder 
bore may mainly be descended and a suction-port 1 side may be gone up From the 
anti-exhaust air port side in opening in a gas column of a suction port 1, the 
inhalation-of-air style which is going to circle in the inside of a gas column to a lengthwise 
direction occurs so that the suction -port 1 side of a cylinder bore may mainly be descended 
and the exhaust air port 2 side may be gone up, and these two inhalation-of-air styles 
collide mutually within a gas column. Moreover, since a substantial area of opening in a 
gas column in the suction port 1 for introducing inhalation of air into a gas column 
becomes comparatively large, on the whole, the inhalation-of-air rate of flow at the time of 
being introduced into a gas column becomes slow. 

[0017] In this way, since the two above-mentioned inhalation-of-air styles are weak, an 
inhalation-of-air line disappears easily to inside by colliding mutually. As [ distribute / the 
combustible gas mixture formed in about six ignition plug / do not check that turbulence is 
not continuing at least in the gas column in the second half of a compression stroke, and 
the combustible gas mixture at the time of stratification combustion is formed in about six 
ignition plug of the turbulence in a gas column, or / before ignition ] In this way, good 
stratification combustion is realizable. 

[0018] however, homogeneity good if inhalation of air is mostly introduced by making 
substantial area of opening in a gas column into max in this way, in order to set like an 
inhalation-of-air line and for an inhalation-of-air style strong in a gas column not to exist, 
as mentioned above, but for the fuel injected from the fuel injection valve 7 at the time of 
homogeneity combustion to fully be stirred by the inhalation-of-air style and not to 
distribute in [ whole ] a gas column - it becomes impossible to form gaseous mixture 
[0019] It means that this operation gestalt makes good each of stratification combustion 
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and homogeneity combustion. In this operation gestalt, it is not made to drive an inlet 
valve 3 by the usual cam, for example, is made to drive with the electromagnetic or 
hydraulic actuator 10, and this actuator 10 can change an actuation stroke easily. 
Although you may make it make an exhaust valve 4 drive by the usual cam, it is made to 
drive with the actuator 10 for an inlet valve 3, and the same actuator 11. Especially, at 
least two steps of actuation with the second actuated position which realizes the small 
amount of lifts of an inlet valve 3 as a continuous line shows is possible for the actuator 10 
of an inlet valve 3 to the first actuated position which realizes the big amount of lifts of an 
inlet valve 3 to drawing 3 as an alternate long and short dash line shows, and drawing 3 . 
[0020] Moreover, as shown in drawing 1 and 3, the mask wall 9 which projects downward 
is formed in the exhaust air port opposite side part of the circumference of opening in a gas 
column of a suction port 1. It is made to open in the first actuated position of the actuator 
10 mentioned above, so that an inlet valve 3 may exceed the mask wall 9 as shown in 
drawing 3 by the big amount of lifts. Thereby, a substantial area about inhalation-of-air 
installation of opening in a gas column of a suction port 1 serves as max. Moreover, it is 
made to open in the second actuated position of the actuator 10 mentioned above, so that 
an inlet valve 3 may not exceed the mask wall 9 as shown in drawing 3 by the small 
amount of lifts. Thereby, a substantial area about inhalation-of-air installation of opening 
in a gas column of a suction port 1 turns into setting area which is not covered with the 
mask wall 9. 

[0021] Drawing 4 is a map for switching the amount of lifts of such an inlet valve 1. A 
operating range is divided into three fields A, B, and C by the engine rotational frequency 
and the engine load in this map. A operating range A is a field where an engine rotational 
frequency and an engine load carry out stratification combustion which all are 
comparatively low operating range and was mentioned above. Let an actuator 10 be the 
first actuated position in this operating range A. Since an inlet valve 3 is made to open over 
the mask wall 9 and area of opening in a gas column of a suction port 1 is made into max by 
that cause While the inhalation-of-air rate of flow introduced into a gas column as well as 
the general case where it mentions above becomes slow on the whole In case two 
inhalation-of-air styles (an alternate long and short dash line shows to drawing 3 ) mainly 
generated circle in the inside of a gas column to a lengthwise direction, in order that they 
may collide mutually and may disappear easily, in a compression stroke, it does not have a 
bad influence on a combustible gas mixture, and good stratification combustion is realized. 
[0022] Moreover, an engine rotational frequency and an engine load are operating range 
with comparatively high all, and since it becomes difficult to inject comparatively many 
need fuel quantity at this time only in the second half of a compression stroke, a operating 
range B is a field which carries out homogeneity combustion mentioned above. Let an 
actuator 10 be the second actuated position in this operating range B. Thereby, an inlet 
valve 3 is made to open so that the mask wall 9 may not be exceeded, and is decreased to 
setting area in the area of opening in a gas column of a suction port 1. While the 
inhalation-of-air rate of flow introduced into a gas column becomes quick by that cause, as 
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a continuous line shows to drawing 3 , the inhalation -of- air style mainly generated circles 
so that the exhaust air port 2 side of a cylinder bore may be descended and the suction-port 
1 side of a cylinder bore may be gone up. in this way, the eddy which sets like an 
inhalation-of-air line and circles to a lengthwise direction by the inhalation-of-air style 
with an one direction strong in a gas column is formed, the fuel with which the 
inhalation-of-air line was injected in inside is fully stirred, and it distributes in [ whole ] a 
gas column - making - good homogeneity - it becomes possible to form gaseous mixture. 
Moreover, this strong inhalation-of-air eddy also makes it possible to speed up the rate of 
combustion of homogeneity combustion, in order to continue circling in the inside of a gas 
column also in a compression stroke and to bring about turbulence in a gas column at the 
ignition time. In this way, good homogeneity combustion is realized. Since fuel evaporation 
within a gas column gets worse when cooling water temperature is low, a homogeneity 
combustion operating range B may be expanded to a low rotation low loading side. The 
stratification combustion zone with thereby comparatively much need fuel quantity is 
made into a homogeneity combustion zone, and good homogeneity combustion by the 
strong inhalation-of-air style is carried out. 

[0023] Although a operating range C is a field which is a field where an engine rotational 
frequency and an engine load are still more expensive, and carries out homogeneity 
combustion from a operating range B, a lot of inhalation of air is required. In this operating 
range C, if an actuator 10 is made into the second actuated position, a substantial area of 
opening in a gas column of a suction port 1 will be too small, and the lack of inhalation of 
air will occur. Thereby, an actuator 10 is made into the first actuated position, is made to 
open so that an inlet valve 3 may exceed the mask wall 9, and prevents the lack of 
inhalation of air by making area of opening in a gas column of a suction port 1 into max. In 
this operating range, since a lot of inhalation of air is introduced into a gas column, as 
compared with the time of stratification combustion, the inhalation-of-air rate of flow can 
become large, can be set like an inhalation-of-air line, and can generate strong turbulence 
in a gas column rather than the time of stratification combustion, thereby - an injection 
fuel -- enough - stirring - good homogeneity - it is possible to form gaseous mixture. 
[0024] Although an actuator 10 shall make adjustable the amount of lifts of an inlet valve 1 
in two steps, you may make it make an inlet valve 3 open in this amount of middle lifts in 
this operation gestalt in the operating range C possible [ implementation of the amount of 
middle lifts of the inlet valve 3 made to open so that an inlet valve 3 may exceed the mask 
wall 9 slightly ], then above-mentioned. By carrying out like this, the area of opening in a 
gas column of a suction port 1 is increased from the setting area in a operating range B, 
and can cancel the lack of inhalation of air. Although the two above-mentioned 
inhalation-of-air styles are mainly generated in a gas column at this time Descend the 
suction-port 1 side of a cylinder bore, and the inhalation-of-air style which is going to go up 
and circle the exhaust air port 2 side It is formed, although it has the quick rate of flow and 
is the revolution style which there is little absolute magnitude, is incorporated in the style 
of [ of an opposite direction with much absolute magnitude ] inhalation of air, descends the 
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exhaust air port 2 side of a cylinder bore as a result, and goes up a suction-port 1 side, this 
revolution style - good homogeneity - it becomes possible to realize not only formation of 
gaseous mixture but improvement in the rate of combustion by the turbulence in a gas 
column at the ignition time. 

[0025] Although it set in this operation gestalt and the mask wall was prepared in the 
exhaust air port opposite side part of the circumference of opening in a gas column of a 
suction port 1, this does not limit this invention and you may make it prepare mask wall 9 ? 
in a part for the exhaust air port flank of the circumference of opening in a gas column of a 
suction port, as shown in drawing 5 . If made to open so that an inlet valve 3 may exceed 
mask wall 9' also by such mask wall 9', the eddy of an inhalation-of-air style strong in a gas 
column is not generated like the above-mentioned, and good stratification combustion can 
be realized. 

[0026] On the other hand, if made to open so that an inlet valve 3 may not exceed mask 
wall 9', the strong vertical revolution style which descends the suction-port side of a 
cylinder bore in a gas column contrary to the above-mentioned, and goes up an exhaust air 
port side is generated, and good homogeneity combustion can be realized. In a high 
rotation heavy load operating range C, it is good also considering the area of opening in a 
gas column as max, and may be made to usually increase the area of opening in a gas 
column from the setting area at the time of homogeneity combustion like the 
above-mentioned, and thereby, the lack of inhalation of air cannot occur and good 
homogeneity combustion can be realized. 

[0027] Moreover, you may make it prepare mask wall 9" so that, and abbreviation one half 
may be surrounded, respectively as an exhaust air port [ of the circumference of opening in 
a gas column of a suction port ], and suction-port side as shown in drawing 6 . [ being 
shown in drawing 6 ] If made to open so that an inlet valve 3 may exceed mask wall 9" also 
by such mask wall 9", the eddy of an inhalation-of-air style strong in a gas column is not 
generated like the above-mentioned, and good stratification combustion can be realized. 
[0028] the homogeneity fully homogenized by bringing about turbulence strong in a gas 
column and fully stirring an injection fuel by introducing a high-speed inhalation-of-air 
style into a gas column although the inhalation-of-air style which circles especially in the 
inside of a gas column will not be generated on the other hand if made to open so that an 
inlet valve 3 may not exceed mask wall 9" - gaseous mixture is formed and good 
homogeneity combustion can be realized. In a high rotation heavy load operating range C, 
it is good also considering the area of opening in a gas column as max, and may be made to 
usually increase the area of opening in a gas column from the setting area at the time of 
homogeneity combustion like the above-mentioned, and thereby, the lack of inhalation of 
air cannot occur and good homogeneity combustion can be realized. 

[0029] Drawing 7 is outline drawing of longitudinal section showing the second operation 
gestalt of the injection type jump-spark-ignition internal combustion engine in a cylinder 
by this invention. Only the difference from the first operation gestalt is explained below. In 
this operation gestalt, the suction port 1 is halved by first longitudinal direction partial la 
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by the side of the exhaust air port 2, and second longitudinal direction partial lb by the 
side of the anti-exhaust air port 2 by the septum 20 which extends in an upper longitudinal 
direction near the opening in a gas column. Moreover, the suction-port extension 21 
connected to the cylinder head is similarly halved by the septum, and the inhalation of-air 
control valve 23 which can close this extension is arranged at the extension of second 
longitudinal direction partial lb. This inhalation-of-air control valve 23 is driven with 
actuators, such as a step motor. 

[0030] Since a septum 20 is what extends from near the opening in a gas column of a 
suction port 1, notching for preventing contact at the time of closing motion of an inlet 
valve 3 is formed. Driving an inlet valve 3 and an exhaust valve 4 by the usual cam, 
especially the amount of lifts does not serve as adjustable. 

[0031] Thus, in this constituted operation gestalt, in the stratification combustion 
operating range A of the map shown in drawing 4 , the inhalation-of-air control valve 23 is 
opened fully, and opens second longitudinal direction partial lb of a suction port 1. 
Thereby, the area of opening in a gas column of a suction port 1 serves as max, and 
similarly an inhalation-of-air style strong in a gas column does not occur with the first 
operation gestalt having explained, and it can realize good stratification combustion. 
[0032] On the other hand, in a homogeneity combustion operating range B, clausilium of 
the inhalation-of-air control valve 23 is carried out. Thereby, inhalation of air is introduced 
into a gas column only from first longitudinal direction partial la of a suction port 1, and 
this makes a substantial area of opening in a gas column of a suction port 1 decrease to 
setting area. Thereby, as explained in drawing 3 of the first operation gestalt, inhalation of 
air is introduced into a gas column as a high-speed inhalation-of-air style of the one 
direction shown as a continuous line, and forms the strong vertical revolution style which 
descends the exhaust air port side of a cylinder bore, and goes up a suction-port side. 
Thereby, good homogeneity combustion is similarly realized with the first operation gestalt 
having explained. 

[0033] In the homogeneity combustion operating range C which needs a lot of inhalation of 
air, it is prevented that open the inhalation-of-air control valve 23 fully, and inhalation of 
air is introduced into a gas column using both max, then first longitudinal direction partial 
la and second longitudinal direction partial lb, and the lack of inhalation of air generates 
a substantial area of opening in a gas column of a suction port 1. this time - first 
longitudinal direction partial la and second longitudinal direction partial lb - respectively 
-- since - since the rate of flow becomes quick comparatively according to increase of 
inspired air volume, in a gas column, turbulence brings about the inhalation-of-air style 
introduced into a gas column - having ■- good homogeneity ■- it becomes possible to form 
gaseous mixture. 

[0034] Moreover, in this homogeneity combustion operating range C, the inhalation-of-air 
control valve 23 may be made half-open. By carrying out like this, the area of opening in a 
gas column of a suction port 1 Increase from the setting area at the time of the usual 
homogeneity combustion, and, as for inhalation of air, either first longitudinal direction 
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partial la and second longitudinal direction partial lb are introduced into a gas column. 
For the lack of inhalation of air to be cancelable in addition, the inhalation- of- air style 
introduced into a gas column from second longitudinal direction partial lb Although the 
rate of flow is quick, since there is little absolute magnitude, it is incorporated in the style 
of [ which are introduced into a gas column from first longitudinal direction partial la / a 
lot of ] inhalation of air, and the vertical revolution style which descends the exhaust air 
port side of a cylinder bore, and goes up a suction-port side as a result is formed, thereby 
still better homogeneity - while being able to form gaseous mixture, it also becomes 
possible to make turbulence maintain and to speed up the rate of combustion in a gas 
column, at the ignition time. 

[0035] In this operation gestalt, although first longitudinal direction partial la to generate 
an inhalation-of-air style strong at the time of homogeneity combustion considered as the 
abbreviation hemicycle cross section, in order to smooth inhalation-of-air flow further and 
to strengthen an inhalation-of-air style, without decreasing the cross section, it is good also 
as an ellipse or an ellipse form cross section. Moreover, although the suction port 1 was 
halved by the septum 20 to first longitudinal direction partial la by the side of an exhaust 
air port, and second longitudinal direction partial lb by the side of an anti-exhaust air port 
and closing of second longitudinal direction partial lb was enabled by the inhalation-of-air 
control valve 23 with this operation gestalt, this does not limit this invention, replaces it 
with second longitudinal direction partial lb, and is good also as closing by the 
inhalation-of-air control valve being possible in first longitudinal direction partial la. With 
such a configuration, by closing motion control of the same inhalation-of-air control valve 
as the above-mentioned, the same inhalation-of-air style as the modification of the first 
operation gestalt shown in drawing 5 by each operating range can be generated, and each 
of stratification combustion and homogeneity combustion can be made good. 
[0036] Moreover, although the suction port 1 was halved to the longitudinal direction by 
the lateral septum 20, you may make it halve a suction port 1 by the septum of a 
lengthwise direction with the second operation gestalt. In this way, by enabling closing of 
one side of two divided longitudinal direction parts by the inhalation-of-air control valve, 
the same inhalation-of-air style as the modification of the first operation gestalt shown in 
drawing 6 can be generated, and each of stratification combustion and homogeneity 
combustion can be made good. It is free to divide further into a longitudinal direction the 
suction ports 1 including the second operation gestalt halved by the longitudinal direction 
in this way. 
[0037] 

[Effect of the Invention] Thus, according to the injection type jump -spark-ignition internal 
combustion engine in a cylinder by this invention, provide an ignition plug and the fuel 
injection valve which injects a fuel directly into a gas column, and it sets to the injection 
type jump-spark-ignition internal combustion engine in a cy Under which switches and 
carries out stratification combustion and homogeneity combustion. The opening area 
adjustable means which makes it possible to change a substantial area of opening in a gas 
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column of a suction port is provided. At the time of stratification combustion, substantial 
area of opening in a gas column is mostly made into max with an opening area adjustable 
means, and a substantial area of opening in a gas column is decreased to setting area with 
an opening area adjustable means at the time of homogeneity combustion. Thereby, at the 
time of stratification combustion, conjointly, on the whole, the inhalation -of- air style 
introduced into a gas column through opening in a gas column of the suction port made 
into the maximum area becomes late, and is set like an inhalation-of-air line, turbulence 
strong in a gas column is not generated, but inspired air volume and few [ comparatively ] 
things can realize good stratification combustion. On the other hand, at the time of 
homogeneity combustion, since the area of opening in a gas column of a suction port is 
decreased to setting area the homogeneity which fully stirred the injection fuel and was 
fully homogenized in order for the inhalation-of-air style introduced into a gas column 
through opening in this gas column to become quick, to set like an inhalation-of-air line 
and to bring about turbulence strong in a gas column gaseous mixture can be formed in a 
gas column and good homogeneity combustion can be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is outline drawing of longitudinal section showing the first operation gestalt 
of the injection type jump -spark-ignition internal combustion engine in a cylinder by this 
invention. 

[Drawing 2] It is the piston top view of the injection type jump-spark-ignition internal 
combustion engine in a cylinder of drawing 1 . 

[Drawing 3] It is drawing explaining the adjustable lift of the inlet valve in the injection 
type jump -spark-ignition internal combustion engine in a cy Under of drawing 1 . 
[Drawing 4] It is the map used for adjustable lift control of an inlet valve, and closing 
motion control of an inhalation-of-air control valve. 

[Drawing 5] It is the cylinder head bottom view showing the modification of the injection 
type jump -spark-ignition internal combustion engine in a cylinder of drawing 1 . 
[Drawing 6] It is the cy finder head bottom view showing another modification of the 
injection type jump -spark-ignition internal combustion engine in a cylinder of drawing 1 . 
[Drawing 7] It is outline drawing of longitudinal section showing the second operation 
gestalt of the injection type jump -spark- ignition internal combustion engine in a cylinder 
by this invention. 
[Description of Notations] 

1 - Suction port 

2 -- Exhaust air port 

3 -- Inlet valve 

4 Exhaust valve 

5 -- Piston 
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6 - Ignition plug 

7 - Fuel injection valve 
10 11 - Actuator 

20 - Septum 

23 " Inhalation-of-air control valve 



12/12 



(19)B#H#!Wf (JP) (12) & £g| >^ fg^ ^ ^ (A) 



(ll)ttWflM&ll#^ 
#882002-155748 
(P2002-155748A) 
(43)i*HB WEl*ip5H31B (2002.5.31) 



(BDIntQ. 7 
F0 2B 23/10 
17/00 

31/00 



mm* 



30 1 



F I 

F0 2B 23/10 
17/00 



A 
F 

31/00 3 0 1 B 

3 0 1 C 



D 3G023 
3G0 9 2 
3G3 0 1 



<zr> mm** 


#B2000-35331(X P2000-353310) 


(7DHMA 


000003207 














(22)d«B 


flimi^a B (2000. 11. 20) 




*»JMB3Tp h 3^BJ 1 ** 










mm #x 




























(72)*W# 


fiff SCBS 




























(74)ft3SA 


100077517 










CEB « (*2£) 












mmn\zst< 



(54) ixw<o%m nftmx^Kj&wmsm 
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[SIS] ^j8SMii«S*^<!:*W»)«Sitr^«6TrS 

*^l:Si±*C<fc£i**&£^SWaffi8n>I£#Jg (9. 
10) feMU »«»«B«l*K:ttBBPlfflr5ISE#StC«fc 




(2) 

1 

t * uxsmmtt ammm t 

(,>T. h©»ffirtl5BP©£KWfciB«*^b3 
HfiCi«rpJ«6<!:-rSHDaaBl§£#ia«:^fllL. BUB 

{C«|WBIBPiBSt5I*#«tC J: o TffifBSUBfrtHIP©!! 
rtMP©^«ttftra«*IMBRSIi»«fc 0 £ t 

am. 

caws® 3 3 «riapsPM8i^iS!#gi«. wiaft»#- 

h *Wtam«rtl!8Pia«^6±«fi#^|6]K:ii>^ < i 
* MS £ . «irlBB5!£tc <fc -> t3H 3 ftfctfriB 

U «912^»ll!l«l^«:(«(fiBiRa»ll8P^K:«fcoT-^© 

«k«* eawtr iciw omtBStiwrtPUP 

i-r smaas 1 xw: 2 tciBti©iwrti««sytm^^rt*R 
an. 

P0D©-s#{c^$nfc^*4>&<!;> &sem<DV7 30 

h «TSJ3E»*K: J; o T f!TIB!»«#*i8(riBv * *££iB A. 
•SJ: ^ (cM^3-S6nririB«j»rtIHIP©*»Wtt®a 

tcM^S H± e.n-CHJSBIWSfrtHPCllKWttfflSI^WlB 
S^BD8I^«^S#4 C zmOA 1 X« 2 

[000 1 ] 40 

[0002] 

[ooo3)cut, }&mmmktimmitm(D&siic so 
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*-c©ib«fi«)^^B#ia-cm{b$-if fcttfuttc *>-r. -at 

fc*Wffl£*l* WdW SttHftRtftMrT 3 «fc 5 (eft 0 
[0004] ccJrSK. HK«tt«l*iWH3WtfEMi* 

a# JWW*Mi*»«w * c i * pjftfet r 5 ±#«c. 

[0005] IsfeL&tffe. <R«ff«(C*J(,»-C3lt<,»«» 
[00063 

5«cut, X}wmm-gi vr&mmsft & u -rn *> © 

[0 00 7] 

[■W*IKfc-r*fc*©#«] *l6WK:J:*ai#3®l«: 

■ce£»«s« i^MttWR t Jft^-c ussr s «rt«jw 

«««W«clBI*»fcS**C t *3J«6<!:f ^IWPffiW 
^#IS«rJI1tb. B?FlB)SW«5«IB#tcliBuSBHPMWnr 
«fc r> Tll*KmffirtHP©3!Jtlfl&Brat* ««« 
^<bb. WiBi^»«R«l«FK:»tiriBMPiS8lnI^#l2lc«fc 

[0008]*fc, **^K:J:Sft*^2 tc8B!6©t8frt 

©<RAS»«*J£*«ci^ic«. NEMPvmiine^IRK: 
«fc o -CWE»fBrtMP©^KW^®a*l5Et93£®8l J: 

[0009] tfc. ^^tCcfciiil^giatcSBttofBrt 
>«W^yc7c.^crt«$«B8tt . it** l Xtt 2 tcK«©« 



3 

iiiFfBSftMtf- h£SfflB»ffirtHP£#*>6_ki& 

«fc k> mt&fmnwnomxmttwmzmte&'im&^m 

[OOlOlSfc, #fS?8icj:S»^4K:iB4S©1BSF<i 

jWSBvx 4 «fc 5 KW#<* -t±6*ir«rta»fS 

rtPBPO^KlflfcfflSfcaiaSftAi U BflBB*&K«8«llf 
(cttHiFiB l> 7 h*pjge««tt:«fc o-cWIBtRa^KriB-7 

[0 0 1 1 ] 

ISIIIIKfcUT . 1 tt»£W<- h . 2 ttSISttf- f- 
■C*-5>. «£W<- h 1 tm£l&3 *ftVX> SMatf- h 

2«p^#4«:^lt > zti^nsmto^MCx^z. 
5 « ex h >x*> 0 . 6 ttla«i±SiJiS*'^{cffiM 3 ftfc 

SfttO-S. 

[00 123 H2«f^h>5©^FffiiaT**„ SIR 

^©^■BS^flWKrasOT^*. *R*4*St^7 
«. *'J » h U «M4*W3©*i,>lH*K: 

•*ff3*>©r**. JdW«S£*£ttrr 0 
lSO f 2(C7n-TJ:0CC. E«tfg*)ffl(C*Jl,»r«Sif4%b- 
* h>5THHKJ&£3ftfc*-i'fcr^-f 8F l 9'si«S*-rS. 
S4«-C^i*»iaa©«RW{*jB[^-C* +ttf^ 
8©Jg£8 atcSoTit^tr^ + t-^^ 8®ftMsMtt 
#tc*ftSj-r -&*f[6jfflJS 8bKJ:o rj#j^^7 ^ 6 
s§*>ft5*-cK:aMtu AiWj*uc*i»r«. f^t 
^T»A&©m?&nJ«&«£ai<!:fr*. *A 

^6 i5^WKaI«!8R^Si,«:^RS-r S C t (C «fc 0 . 



(3) #582002-155748 

4 

[0013] J33©m>Wt*©«&Wtf35«. tr^ < 
8©JgS8 a«:?aorjl?fr-6l»itCtt^jK:J|£*JS/£:fe 

(c. ++b?Y 8©&ffi8 avmwmffiVMBmtcm 

8©*frsjffldag8 bccfc^ri^tcisj^^jsis^^- 
v >^ffiatc*}t,»-cp3aM*i sn/c+ + tr^- ^ 8 © 

[oou]cut, /* zom^mvxotimmmt. 
-entcjro. fijys*a»i^©jias^i«s««:HK)n3 

■MffiM^HLtt 4Ci*s-CtS. LfrVtt&ti. x&w 

«. c©«i: 5 ftsstt©&&^*3i^s&ii4*s#p* 
^©«iiss*i urw-r4fc©rtt^< . R«t«x« 
20 m£m<Dmm(mzmm?zmmm9ifti>&m»imxih 

[0015] rai*©*R*4*sfc«fcor^ wnmi&m 

kK^x&moiim&iimtZtiZBfM^ SJg^g* 
[0016] &*?fc)£»«fc!8*SSJiiT ZtctbtM*. £ak. 
^3*iBB#3ft*<i:. (B^vttiR^K- I- 1 ©SUSftgaP 

30 aH^ft^^sygn^^ASfts. -e-ftccto^ B&t# 

- h 1 ©S«SjF«9MPKteW5P»^- h 2flW*i6« > * 

i mz±.m-rz> «t ^ icimftzmitticim u«fc ^ i -r 
h i ffi^Ti^i/rgfa*- 1- 2flB4±s-r Set ^ 

40 IBrtBBP©*Kfi<jncli«»a:«fi<)^:*<^Sfcie)K:. » 
(Bfrt'N*A3ft-&BI©«R«iftjf «^i*W«:iI< ft*. 
[0017] C 5 l/t, mft<D-r><DmM.m3M^i><D 

x*>ztc#>u:. m^mmtzc tvex. ixymimtp 

SLtlimmUX(.>Z>Ctitl3:<> aWBrtCSLfttCfcoT 
fSW*Ki«B$© pJttS»^M*^A 7' 5 ^ 6 ifi^^^fig 3 ft 
•5Ci4ffi#L//ci5. ^T-^^effi^tc^fiRSftfcpJ 

50 S. 
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[0018] LfrUteffib, C b OT£USrtMP©^R 

«fc 5 K®.mmteto^xf&mmt l cttmi,><temwif&-& 

[ooig] &mmm&u%>nmte& <, » 

»x-* i 0K«toriiat&Stt6*i4 j;3fc:&-s-t:*j 

<5, CWTi^aX-* 1 Ottft** hn- 

^tsi**c<h#-c#*fc©r*s. Sf»#4ttji«© 

©fcJtKDTi'fai-Jl 0 tlUflS&T^^x-* 1 
i{c«fcor*gllii3tf£*iS«J: ; 5Ccftor<,».&. i» 
M3©79faX-$10tt, H3tC-*fiM«-C^-r 
J: 5 K. RS^F 3 ©**fc 'J ^ h afc^ST ^Sfr-fPtt 
(iSi, BI3tc3Qil-Cm-rJ:^{c > itjtfFSCD/JvSttU 20 
7 h »**P!rr 4*-«=IMSdl £ ©4>fc < <i -fSRSr© 

[0020] Hi&tf3tc>i%-r£9«:. «ftsw<- 
'^HKiot, H3«:jS-rj:5K: > «£t#3rtsv* 

«*- h 1 ©»fifrtwn©!»aiaiA«:i!{i-rs*ft^ii 

»tt*A-<!:ft.5>. ttc. j&&0fc7***x-* 1 0© 30 
TJ^K:. 88a#3#v**S£9*iffi*&<,>,J:^K:HJ# 

-tntccfco. (Raux-F i©»«rtMn© 

[0 02 1 ]E4tt > C©i^i5;IR«#l©y7H4 
^ 9 »*&;ta&©V C©V ? 7"{C*5CiT . 

ISA, b, cfcawsnti**. ais«j«Att. m»m 
mitmM*m&#i*rttbaMmw.>miigm»cib 40 
0. ura o tciSM&mzmm? z mwv*> z . c©sis 

3«6n. h 1 ©»1SrtHP©ffi*B**£ 3 

h*fc«t>K. iraofcHtttttette&MKtc. «ma<n 

fiS3*i*ro©?R3U* (H3K-jSMtti-C^) USUI 
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[ 0 0 2 2 ] XKftigBt*. »K|5|K&<>:ttM£ 

-C*£. COSMSfiWaB-Ctt. 7*?-aX-* 1 Ottlg 
S9*tt*.&k»J:9tCM*3tt&ti. R»#-H©H 

> aw©***- h 2 w*ti* or f y > ##r©» 

»»3#, f»T?c«5K»^a*«fiJfrSC<k7!^1»Et«e 
S. ceDHtc»fWM». ENRf«lc:b<,>-ct>«lM 
rtfcflB otter. #^c^{c*ji>-cSM6i*i«:SLh**>jrc 

•TS. CUT, fc#fcJ&««**9*3JStt4. ^»7K 

ftwfio^jctt, mi«rt-c©«!!t4^fc3&i»b-r4/c«> 
tc. iimmmammm b *(SiHS(sft«f»K4fcA:o-c t 

[0 023] SIk»«C». »E««BJ:Q 

■ri^s-ca&sj&s. ^*©«RSi,*i^-c**. c©awg 

««CKtet,>t, r^^^x-^ 1 OfeSI-flEiMfciBi 
•T ^i. h 1 ©*«WHIP©SIWWttlf8l*J/h 

sarr. «^a*J**oro*5. ^ntcjrc. r 
^fax-iti otisr-fpib&aisn, ®«#3*j^ 

**M9%ffl*.*«fc5ttP8#<*-Se»tt t ■WIjH-M© 
migSrtMP©ii»**^<!: OTi»SPFa*l!*±-r^J: ^5 
(ctto-COft. C©X(Ei«t». ^«©»«ws«f»rt 
^*A5fl4/C«)K:. fiSJB«S«IB#K:i:b«0-C5R^ii(Ej$« 

[ 0 0 2 4 ] *3Gl*J&S-CW: t 7j»fai->10B. 

1©'J7 MM=8Wtc-flIK&-rs fc©i O/c 
*». «S^3^^i'ffi9*«^K:ffl^.i,J:^«:BB^ : 3 
•H-6n*««^3©ctiWy7 hi^sgBlfSi-rial*. 
mras©j«£««C(c*st»r. h*.-cmMfr 
3*H#Sl±*«fc J 5«:L.Tfem>. C91-4C4KJ: 

0, iw4<- h 1 cD«mnnn<Dini». mmm^BK. 

Ci*i"C#*. C©^f. »1HrtK:tt£&Cifti£©-^©«R 
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*sV>?#TG>Wm#- Y 2flW£TI$LT!R£W<- h 1 

m*±M-r&&mmtcimf&2tiz. ccommttKjz^ 

[0 02 5] ^ISJfcJfcS&CfeO-t. (R^tf 

tcmtitifl. cft^^^iBjE-f •&&©-?«&<, a 

5«:7S-r<fc^«:, ■vz.ZS&Q- *ftm#- h©3USl*3lS! 

□©®a*ii^»j»«H«(D89:Sii« «fc 9 ftfAS tt* «fc 

[002 7] ttc setc^-rj;^^, H6tcj^ 
few seem*- hw&rsuk- nijico-en-enn^ 

[0028]-^, ®^3*^^i'S9" 

tt£ftshfrt»#. ffi&©ft^#mf»rt^*Ai**i£ 

C £ KJ: 0 £MSfF*3ic tt&OSLn** t>tc 6 $ fttflBMSf 

WB«awiwjWiK«*c-ctt. namtttc. a 

f^BSP©ffi»**A<hL-c4>li<. «tffi*ttn 
©1B»*a*i*r«l««ll#©«5SiB«l <fc 0 tt* 3 * * «fc 5 

[ 0 0 2 9 ] H 7 tt, *#SBJ1«: <fc S«rt*l«Jfcf&fck 

wmkmbh-c. wtw<-Mtt. miSrtPBPia^e 
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2«©*—«*#i<mwh at. k 2 modi 

bite- #f| Stir 5"J 
>*W? K(ci£tt3ti«ft«UK~ hSS3B2 1 fcPBSK: 

<fc -cHittc -*hn $ n . »- s^#ftais# i b ©&« 

m»KtX> C<D®ft»»*BB«lI1fe«c!R««HBI#2 3 3&J 

**©r * a x- * (ci o r sg«is *> ©-c* s . 

[0 03 0] B5i£2 0 h 1 ©SififrtMPifi 

f^ea^-r-sfeo-cftsfcfttc. ft«#3©H5rai$K: 

[ 0 0 3 1 ] C©<fc 5 {C*fi£3tifc**S*i^»lK:*s^ 
;£lSjfflS#l b*IWSc-rs„ *t»KJ:»). »»!K-H© 

»iSF«iMP©Brai««^:£ao > m-3mBm-e®m v 

20 [003 2] ^«DS*aWE««B(c*jJ,>r», ft 
ft*ijffl#f2 3«EB^3ti€>. -enKiO. ftm«ftm* 
- h 1 ©»-S#*|o|8l3^ 1 a*>e>©#£t1Sf*3^«A<* 

z&im&^m&zuzctttez. *tiic£*). ft«i 

tt» 3«k»*©H3{c*i,»-CttWbytJ:5tc. 
r^r-55riaii©waR«««£0-c««rt^*Asn, ~> 

*r**t»i«WHi*»ft-r*. -emefco. ar— sew 

30 4„ 

[0033] &*<o&mw&*imm&&mm®c k. 
fei>r«. ft^,s«ai^2 3 *^esurftsisj<- h 1 ©a 

®F«9HP©39tlK)&iB»***<!: th«, J»-»**rtl 

ap^- 1 a &zm—&&mma 1 b ©p^r%«ffl l-c » 

[fijap^i b©-en-€ t n*>e.aw»rt'^A*n4«a« 
», «»ft©^fciori:i*t«ji*a*ja<<c*)fc* 

40 0RR-r*Ci*i3I«6i^S. 

[0 034] C©^K«*anE««C»C*J«,»T. 
ftSl(Wtai#2 3 &¥HtZ>£ Sic L,X C5t5 
C £KiJ: 13 . h 1 ©«f8il*3HP©®ai». MB 

©i^K«S«S«F«:fcW ^>t95£ffi«i: 0 it A L . ftm«l»- 
S^^lSjgp^l a&tfm-S^faSfc&l b©li-r*i3!p 

Asnsft«attt, «B»a<r»3Wi«*w>acir»fc* 
so ©ft^tcKOiisn. ttmwtcii, j/y>y?Kr©» 
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s. 

[003 5] ^HJSJ&JKJtfcli-C. j&MftftBtcaftlkR 
S««*^SnSfc260»-S#*ifi]S|5^1 att. IS* 

X««P30»fBiUr«>^^. SfctJHk&ttTIS. PS 10 
S2 0K«fcoT!»aW<- h 1 Ztim#- MW©51!-g# 
1 a t . K»«M<- h flW©l*-S#:£lS}Sli# 1 
b&fc-atlLT. ^-ft#^ffi]gp^ l b *fl£UMftl# 

2 3 tcj: oriaiKHijBt ctu**m%*mj£? 
i a tftaumftic j: o-cmmatt^ ur t> 

m>. COJ:!>tt«BS-CB, iili£PI«ft«R»fW«*?©H! 

[ 0 0 3 6 J «3fr|6|©BIg2 
0Kl«fcoT h 1 fc&^rsjtcr^Wbfcai. tit 

J:^«:fi**l^tc-^»Snfc!R»^- h 1 *36K:g 30 
[003 7] 

(c*Bt*4* mat £ * Alt O "t £ #j 

«Htc*i.>T. !^tf-h©5UertMP©2SIW<J&M« 
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®« pJ§£#KK: J: T^ffi|*jPiP©£Kfc>trBBf»*fa:j£ 
*S»£ 3*ifciR£W<- H©»ISF'3i8P4^L/-C^ISirt 

k ©sw8ri^iap©ffiai3a9:«ffia^«^ s # 6 n 

C©5WBfrtP8P«r/i-Ur»fBf^*A3n-5i»S«JiE 
««(,>*>©£* ti . 8ft^fStc*jt,»rmiBrtK:?fiuSLti 

^nc^»«R«*^3«-r dims. 

[BlBOMtttMl!] 

im 1 ] *#6li«:J;Sfi5rt>ait^7E^rt«S«M©« 

m 2 ] 13 1 ©fSrt«S^A7H^^*R«RI© t*^ h > 

[03 3 ai©1Brt*S^^^Art«M«Rllc*JW-5»i» 

[134] (RStff ©WS! >; 7 h M9&tfg«M8l9F©HM 

[0 5 ] H 1 ©1Srt*«^^*^j(^ M oSSi5««: 

[0 6 ] 0 1 ©1«rt«St**S:iAi^Artj8S«RI©fe 5-0 

[0 7] *^tc<fcSfgfrtiiW*3yc7E^crt«S«M©» 
:iJlJ^«*m*-«iStiJ»tBi0-ea s . 

1 ••f»*!W<- h 

2 b 
3 

4 

5-fX h> 
7 •••tt84**# 

io.li •■•t*?-**-* 

2 0-Rfi 

2 3 -*«UMI0F 
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